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(54) Recording apparatus 

(57) In a recording apparatus using a plurality of 
kinds of head cartridges each comprising an ink 
jet recording head and an ink tank formed as a 
unit, the present invention prevents, when a 
wrong head cartridge has been mounted during 
cartridge exchange, data regarding the remain 
of ink in a thitherto used cartridge of other kind 
from being lost, and enables the remain of Ink in 
<? that cartridge to be confirmed. A user is pressed 
for the exchange of the head cartridge now 
mounted to thereby effect the exchange actu- 
ally, and is called on to confirm whether the 
newly mounted head cartridge is a right one, 
^ and the initialization of the data regarding the 
to remain of ink is effected when the user has 
done the inputting of the confinnation. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to a recording apparatus, 
and particularly to a construction for the control of the 
remain of a recording agent such as ink or toner used 
for recording or recording mediums such as recording 
sheets (these will hereinafter be generically referred 
to as the recording material). 

Related Background Art 

Recording apparatuses heretofore well known in- 
clude for example, recording apparatuses of the so- 
called serial type having a carrier carrying a recording 
head thereon and reciprocally movable in directions 
perpendicular to the direction of conveyance of a re- 
cording medium (hereinafter also referred to as the 
paper) such as paper or a sheet for OHP suitable for 
the projection by an overhead projector and excellent 
in transmitting property, and recording apparatuses 
of the full line type having a recording head of a length 
corresponding to the width of recording paper. In 
these recording apparatuses, use is made of record- 
ing heads using various recording systems, among 
which are generally widely known the wire dot system, 
the thermosensitive system, the heat transfer sys- 
tem, the Inkjet system, the electrophotographic sys- 
tem, etc. ^ ,. ^„ 
The recording agents used differ depending on 
these recording systems, and for example, ink is used 
as the recording agent in the ink jet system, toner is 
used as the recording agent in the electrophotograph- 
ic system, and ink applied to an ink ribbon is used as 
the recording agent In the heat transfer system. 

The amounts of the respective recording agents 
provided in the recording apparatuses are governed 
by members for holding these recording agents. For 
example, in the ink jet system, ink Is held m an ink 
tank, but in the ink cartridge type comprising a record- 
ing head and an ink tank made integral with each 
other which has recently been spreading (hereinafter 
referred to as the head cartridge), the initial state 
thereof, namely, the amount held by the cartridge in 
its new state, is the amount of ink provided. The 
amount of ink held by the cartridge in its new state is 
substantially constant and the amount capable of re- 
cording is also substantially predetermined (herein- 
after this amount will be represented as HMAX). and 
when the recording amount substantially reaches 
such a predetermined amount capable of recording 
the replenishment of the recording agent such as ink 
becomes necessary. In this case, in the above- 
described head cartridge, the operation of exchang- 
ing It for a new head cartridge (hereinafter referred to 
as the new cartridge) becomes necessary. 

As informing means for informing a user of the re- 



plenishment period for the recording agent such as 
ink or the exchange period for the new cartndge and 
the current remain capable of recording (hereinafter 
referred to as the remain), many means are known 
5 such as means for continuously counting the used 
amount or the remain and indicating a message or the 
like on an indicating device on the basis of the count- 
ed value, means of providing a window or the like for 
confirmation to thereby enable the user to visually 
10 confirm, and indicator means corresponding to the re- 
main of the ink or the like and variable with an in- 
crease or a decrease in the remain. 

Also many constructions for the detection of the 
remain of recording mediums are known in the art of 
T5 copying apparatuses, printers, etc. 

However, in the above-described example of the 
prior art wherein the control of the remain is effected 
with the used amount or the remain counted, when 
the counted value of the used amount or the remain 
20 stored in the recording apparatus body is changed, for 
example, by the exchange of the head cartridge, the 
informed substance is also changed simultaneously 
therewith. Therefore, for example, in a recording ap- 
paratus of a construction in which discrete head car- 
25 tridges are used for monochrome recording and for 
color recording and recording is effected with the re- 
spective head cartridges exchanged and mounted in 
the recording apparatus, when in case of the ex- 
change of the head cartridge, the head cartridge is er- 
30 roneously exchanged for a new cartridge for color in- 
stead of a new cartridge for monochrome, the count- 
ed value of the used amount or the remain in the head 
cartridge for color recording is changed and simulta- 
neously therewith, the informed substance is also 
35 changed. This has led to the problem that even if the 
user becomes aware of the error after the exchange, 
the information on the head cartridge for color record- 
ing so far used has all been changed and therefore 
the correct counted value of the used amount or the 
40 remain regarding that head cartridge disappears and 
it becomes impossible to grasp it. 

c.iMMARY OF THE INVENTION 

45 The present invention has been made in order to 

solve the above-noted problem and an object thereof 
is to provide a recording apparatus in which even 
when a head cartridge or the like containing a record- 
ing agent therein is erroneously exchanged for a new 

50 one. it is possible to grasp the used amount or the re- 
main of another recording a^ent so far used. 

Another object of the present invention is to pro- 
vide a recording apparatus for effecting recording by 
the use of recording means, comprising: 

55 recording material holding means holding 

therein a recording material to be consumed by re- 
cording in said recording apparatus and removably 
mounted in said recording apparatus; 
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detecting means for detecting the amount of 
the recording material held in said recording material 
holding means mounted in said recording apparatus; 

memory means for memorizing the amount of 
the recording material detected by said detecting 
means; 

input means for enabling a user to effect pre- 
determined inputting; and 

changing means for changing the content of 
said memory means in conformity with the amount of 
the recording material held in said recording material 
holding means after the predetermined inputting has 
been effected by said input means when said record- 
ing material holding means has been mounted in said 
recording apparatus. 

Still another object of the present invention is to 
provide a method of controlling the remain of a re- 
cording material in a recording apparatus provided 
with recording means for effecting recording, and re- 
cording material holding means holding therein the re- 
cording material to be consumed by recording and re- 
movably provided, comprising the steps of: 

pressing a user for the removal of said record- 
ing material holding means; and 

renewing information about the amount of the 
recording material remaining in said recording mate- 
rial holding means when after the removal of said re- 
cording material holding means, new recording mate- 
rial holding means is mounted and predetermined in- 
putting by the user has been effected. 

According to the construction of the present in- 
vention, when recording material holding means such, 
as a head cartridge has been erroneously ex- 
changed, the memory content regarding the amount 
of recording material held by the recording materia! 
holding means so far used is not immediately 
changed, but is changed in accordance with the 
amount of recording material in new holding means 
only after a user has become aware of erroneous 
mounting by an informed content and inputting after 
the confirmation of the mounting of right holding 
means has been effected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a pictorial perspective view schemat- 
ically showing the construction of an Inkjet recording 
apparatus according to an embodiment of the present 
invention. 

Figure 2 is a pictorial perspective view of a head 
cartridge used in the apparatus of Figure 1. 

Figure 3 is comprised of Figs. 3A and 3B showing 
block diagrams of the control construction of the re- 
cording apparatus of Figure 1. 

Figure 4 is a circuit diagram showing a circuit for 
detecting the presence or absence of the mounting of 
the head cartridge in the control construction of Fig- 
ure 3. 



Figure 5 is a flow chart showing an instruction 
procedure to a user and an interval control sequence 
during the exchange of a head cartridge according to 
an embodiment of the present invention. 
5 Figure 6 is a schematic diagram showing the in- 

dication by an ink remain indicator corresponding to 
the sequence of Figure 5. 

Figure 7 is a flow chart showing an example of the 
instruction procedure to the user and the internal con- 
10 trol sequence during the use of a recording head in a 
permanent fonm in a second embodiment of the pres- 
ent invention. 

Figure 8 is a flow chart showing an example of the 
instruction procedure to the user and the interval cen- 
ts trol sequence whien the recording member in a third 
embodiment of the present Invention is a recording 
medium. 

Figure 9 is a flow chart showing an example of the 
instruction procedure to the user and the interval con- 
20 trol sequence when the recording member in a fourth 
embodiment of the present invention is a waste ink 
tank. 

Figure 10 is a flow chart showing an example of 
the instruction procedure to the user and the interval 
25 control sequence during the use of a plurality of re- 
cording heads in a fifth embodiment of the present in- 
vention. 

Figure 11 is a flow chart showing the epitome of 
the operation of a sixth embodiment of the present in- 
30 vention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 Some embodiments of the present invention will 

hereinafter be described in detail with reference to the 
drawings. 

Figure 1 is a perspective view schematically 
showing the construction of a recording apparatus 

40 according to an embodiment of the present invention. 

In Figure 1, a head cartridge 1 indicated by dot- 
and-dash line has an ink jet head and an ink tank as 
a unit. This head cartridge carries thereon a head car- 
tridge for monochrome during monochrome record- 

45 ing, and a head cartridge for color during color record- 
ing, and it is desirable that the head cartridge not in 
use be kept in a custody box, not shown, to maintain 
the discharge state of ink. The reference numeral 2 
designates a carrier carrying the head cartridge 1 

50 thereon and movable in the direction of arrow S in Fig- 
ure 1. The reference numeral 3 denotes a hook for 
mounting the head cartridge 1 on the carrier 2, the ref- 
erence numeral 4 designates a lever for operating the 
hook 3, and the reference numeral 5 denotes a sup- 

55 port plate for supporting an electrical connecting por- 
tion to the head cartridge 1. The reference numeral 6 
designates an FPC (flexible print circuit) for connect- 
ing the electrical connecting portion and a body con- 
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tro. portion together. T^«/;^-:";3;re;2 ThL gu^'e 
notes a quide shaft for guiding the carrier ^. ne y 
cSJt ?s nserted in the bearing 8 of the carrier. The 

S p*,.. IOB. .hrough a „.n=™s».on mecha- 

"''Trje'eTe -™al 12 denotes a conveying 
rolleHor ^l.ng .h. recording .urtac. of a reoord- 

veying roller 12 and .^^^^^^^L " p'aten op- 

ThP reference numeral 16 designaie^^ ^ h 

SS=5,---.;rr.r=. 

™7a!etT6 ha. 1.3 oPP"-« 

lldteft Ites 20 toward the front surface por ,on 21 
and left P'^'®^ f.^n 16A thereof urges 

of the paper pan 4. and P ^^ereof 

''^'^TXr^h the outermost periphery thereof. 
•"'Ihe XncV numeral 22 designates a cap 

for movement into -ntact w,th and away f 
cording head. This cap 22 used 
of the recording head dunng ^^,3 
in case of the discharge recovering P~^^^^ 
cording head. The -^^^^f X^'Lr22To theTs- 
Cudes the P--.^ a d d^ing an energy 

reratrnTerrnrpr^Siinthedischa^ 



and utilized for ink discharge, to thereby discharge ink 
ana umiiB thereby eliminate unsat- 

from the discharge P^ a"<^ 3s bubbles and dust 
isfactory d-'='l^;^;^^^toSt and having become un- 
°^^bl^;oTreco d^Hp eliminary discharge), and 
5 suitable for re'^ordmg kp discharged from 

-r.ssr~.c.,sc^^^^^^^^^^ 

e,y). Tbe reference n.mera 23 den. es a p J^^^^ 

tne pump 23-"'="'=" ^ reference numeral 25 
the pump 23 W a tube 28. ™ ,„„|„g 
denotes a blade lorwiptng the dscnarge^ » 

surface of tne 3;*",f,%-„J;„ thfch It pro- 
r°7et 1™;." si andSect«.lplng In theproc 
trudes to the neao s retracted post- 

°' TchT. is no engagerwith the discharge port 
„ ;rn::rrTt^lfe?.cenumer^^^^^^^^^^^ 

:,2rd:XCrd:Set r^rin^thedHve 

r ,1^ the rei..ry system motor 26 to thereby 
rctthedllnrofthe%lp23,ndtherno«en,ent 

» °'%^'L2^rapS"i^peipect.eyle»sho„lng 

fo';:;:ing » ,ecord,ng >'i'~ri^^^^^^^^^ 
,s (ormedlntegrallythjew h^Apa- 1LIS e^^^ ^^^^ 

,ne hook 3 provded on tbe carrter i , 
oartddgef ismoun,edontl^e«.jer2.M.sJP^ 

'Z:^ioT:, rerar:5::a,ance 0, the 

head opening H provided upright 

"career nd PPoS a flexible substrate 

,n Figure 3A, the reference numeral 30O designa^ 

-'•^;rrerni:r"rt'd."o»^^^^^ 

^u^"-s~^--'t^'ra^lrp^rtrn 
" roo2r;:.rgrtrre,r.e^\\^:i-fc"-, 

?°e ho." apparatus 300 is controlled on the basjs of 
I contro. pritrsm and various data stored .n an ROM 
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3003 or an external memory device 3006 such as a 
floppy disc or a hard disc. The reference numeral 

3004 designates an RAM used as a work area or a 
buffer area or the like for storing therein input data 
from an input device 3005 such as a keyboard during 5 
the execution of control. The reference numeral 3007 
denotes an indicating device such as a CRT or an 
LCD. The reference numerals 3008, 3009 and 3010 
designate drivers for effecting the control or driving of 

the input device 3005, the external memory device io 
3006 and the indicating device 3007. respectively. 

A recording apparatus 310, like the host appara- 
tus 300, has an MPU 3101 for effecting the control of 
the recording apparatus, a timer portion 3102, an 
ROM 3103 and an RAM 3104. EEPROM 3105 in the 15 
recording apparatus 310 is an electrically erasable 
ROM and can hold recorded data therein even when 
the power source of the apparatus is cut off. In the 
present embodiment, the used amount or remain of ^ 
ink as the recording material is stored in this EE- 20 
PROM 3105. 

During recording, recording information 320 
transmitted from the MPU 3001 of the host apparatus 
300 is stored in the RAM 31 04 of the recording appa- 
ratus 310. Thereafter, the various portions of the re- 25 
cording apparatus 310 are controlled by the MPU 
3101 and the timer portion 3102 to thereby effect re- 
cording. That is, during the recording in the recording 
apparatus 310, ink discharge in the head cartridge 1 
is controlled by the MPU 3101 through a discharge 30 
heater driver 3106. and the earner motor 11, the con- 
veying motor 13 and the recovery system motor 26 
are driven and controlled through respective motor 
drivers 3107, 31 08 and 3109. Also, the MPU 3101 de- 
tects the position of the carriage 11, the presence or 35 
absence of paper and the position of the cap on the 
basis of the detection by a carrier home sensor 3110, 
a paper sensor 3111 and a recovery system home 
sensor 3112. 

In the RAM 3104, there are stored, besides the 40 
above-mentioned recording information, MD11 which 
is data consisting of a cumulation of the number of the 
recording dots of the head cartridge for monochrome 
now mounted (now used), data CD11 consisting of a 
cumulation of the number of the recording dots of the 45 
head cartridge for color, and data HD used when the 
head cartridge now mounted is recognized. Also, in 
the RAM 3004 of the host apparatus 300, there are 
stored data MDD indicative of the remain of ink in the 
head cartridge for monochrome now mounted (now so 
used), and data CDD indicative of the remain of ink in 
the head cartridge for color. MDD and CDD are used 
when the remains in the respective cartridges are in- 
dicated. Also, in the EEPROM 3105. there are pre- 
pared areas for storing the above-mentioned data ss 
MD11 and CD11 therein. Areas for storing these data 
will hereinafter be referred to as RM011. RCD11. 
RHD, RMDD. RCDD. EMD11 and ECD11. 



Also, on the indicating device 3007 of the host ap- 
paratus 300, the remains of monochromatic ink and 
color ink based on the data MDD and CDD indicative 
of the remains in the respective cartridges are dis- 
cretely indicated as remain indicators (330 and 331) 
which will be described later. This indication is effect- 
ed in the following manner. The recordable dot num- 
ber HMAX of a new head cartridge is pre-stored in the 
ROM 3103. and the cumulative recording dot num- 
bers MD11 andCDII of the head cartridge for mono- 
chrome or the head cartridge for color now used are 
successively counted and the difference therebetw- 
een (HMAX-MD11) or (HMAX-CD11) is transmitted 
as the state information 321 of the recording appara- 
tus to the host apparatus 300. Those values, i.e., 
MDD and CDD, are stored in the RMDD and RCDD 
of the RAM 3004. and on the basis thereof, the re- 
mains are indicated on the indicating device 3007, 
Also, when besides recording, there is, for example, 
a discharge recovering process or the like as a factor 
which varies the remain of ink, the amount fluctuated 
by such operation is also converted into a cumulative 
recording dot number. 

The cumulative dot numbers MD11 and CD11 
counted in this manner are stored in the EMD11 and 
ECD11, respectively, of the EEPROM 3105 when the 
power source of the apparatus is OFF, and are again 
stored in the RMD11 and RCD11 of the RAM 3 104 af- 
ter the power source of the apparatus becomes ON 
and therefore, are always held irrespective of the ON 
or OFF of the power source. 

Figure 4 is a circuit diagram showing an exampie 
of a circuit construction for detecting the presence or 
absence of the mounting of the head cartridge 1. 

One end of a mount presence-absence detection 
signal ID shown in Figure 4 is connected through 
FPC6 to a portion HS1 on which the head cartridge 
1 is to be mounted, and when the head cartridge 1 is 
mounted, the portion HS1 conducts to a portion HS2 
connected to the gland (GND) of the body control por- 
tion through the conductive portion of the head car- 
tridge 1. The other end of the signal ID is connected 
to an input terminal IP of which the H and L levels can 
be detected by the MPU 3101 and to one end of a re- 
sistor R. The other end of the resistor R is connected 
to the power source (VCC) of the body control portion. 

With the construction as described above, when 
the head cartridge 1 is not mounted on the carrier 2. 
the input terminal IP has its H level detected, and 
when the head cartridge 1 is mounted on the carrier 
2, the input terminal IP has its L level detected. This 
circuit construction is provided correspondingly to 
each of the head cartridge for monochrome and the 
head cartridge for color and therefor, it becomes pos- 
sible to effect the detection of the respective head 
cartridges individually. This is inputted to the MPU 
3101 which is a control portion, as indicated by a 
monochrome head cartridge mount presence-ab- 
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sence detection signal 3113 and a color head car- 
tridge mount presence-absence detection signal 
3114 in Figure 3B. 

Figure 5 is a flow chart showing an instruction 
procedure to a user during the exchange of the head 
cartridge in the present embodiment and an internal 
control sequence, and Figure 6 is a schematic dia- 
gram showing the Indication by remain indicators in 
the procedure of Figure 5. In Figure 5. "R" represents 
the right termination of the operation and "W" repre- 
sents the wrong termination of the operation or the 
non-termination of the operation. Also, in Figure 6, the 
indicator indication represents the remain in the form 
of a bar graph, and "M" is indicative of the mono- 
chrome head cartridge and "C" is indicative of the col- 
or head cartridge. The following description will be 
made with respect to a case where with a mono- 
chrome head cartridge mounted in the recording ap- 
paratus, a new color head cartridge has been errone- 
ously mounted in an attempt to exchange the mono- 
chrome head cartridge for a new monochrome head 
cartridge, but a similar way of thinking is also passive 
in a converse case. 

When the user recognizes by remain indicators 
shown as remain indicating portions 330 and 331 or 
by message indication that as represented by (1) in 
Figures 5 and 6, the remain is small (this is a case 
where the remain in the monochrome head cartridge 
is slight), he selects the key "new head cartridge ex- 
change" of the input device 3005. In conformity with 
this, a head cartridge exchange sequence is started 
as shown by (2) in Figure 5, and information HD indi- 
cative of the presence or absence and kind of the 
head cartridge being mounted is first detected by the 
circuit shown in Figure 4 and is stored in RHD. In this 
case, the presence of a monochrome head cartridge 
is detected. Subsequently, at a step S503, a message 
to the effect that the cartridge is to be removed is in- 
dicated, and when it is detected by the circuit shown 
in Figure 4 that the head cartridge has been removed, 
corresponding one of RMDD and RCDD is initialized 
and the remain indication, i.e., informed content, is 
cleared. In this case, RMDD is cleared as shown by 
(3) in Figure 5. Thereafter, at a step S504, a message 
to the effect that the head cartridge should be ex- 
changed is indicated. When as shown by (2) in Figure 
5, it is detected at the start of the head cartridge ex- 
change sequence that the head cartridge is not 
mounted, the indicating process of the step S503 is 
omitted, but the information is stored in RHD at a point 
of time whereat the recording head has been re- 
moved. 

Next, when the kind of the mounted head car- 
tridge is detected by the circuit shown in Figure 4, for 
example, a color head cartridge is mounted errone- 
ously and this is detected, CD.D of a value corre- 
sponding to the remain indication, i.e., the informed 
content HMAX, is stored in RCDD in conformity with 



the mounting of the color head cartridge. In this case, 
as shown by (7) in Figure 5, MAX value is stored in 
RCDD, However, the value stored in RMD11 and 
RCD11. i.e., the counted cumulative recording dot 

5 number, is not initialized but is left as it is. After the 
remain indication, i.e., the informed content, has been 
made MAX. at a step S506. a message to the effect 
that cartridge exchange has been terminated is out- 
putted and the user is called upon to confirm it. 

10 Here, the remain indication of the color head car- 

tridge exhibits MAX value and therefore, the user be- 
comes aware of having erroneously mounted the col- 
or head cartridge, and when he effects a predeter- 
mined input to make correction, return is made to the 

15 procedure of the step S504. 

When by the above-described procedure, a right 
head cartridge is finally mounted and at a step S505 
or S506, YES is selected and inputted, the value of 
RMD11 orthevaiueof RCD11 is initialized for the first 

20 time at this point of time. In this case, as shown by (8) 
in Figure 5, the value of RHD11 is initialized. 

Also, when the exchange is to be interrupted, an 
"interrupt" key is selected, whereby the values of 
RMD11 and RCD11 are again stored in RMDD and 

25 RCDD, respectively, in conformity with the informa- 
tion HD at the start of the head cartridge exchange 
sequence. By this procedure, it becomes possible for 
the remain indication, i.e., the informed content, to be 
restored to the remain indication (informed content) 

30 before the head cartridge exchange. 

In an apparatus wherein the remain indicating 
portion is not discretely provided, there can be adopt- 
ed a control construction in which if after the confir- 
mation of head cartridge exchange, the kind of the 

35 mounted head cartridge differs, a message to the ef- 
fect that the kind of the head cartridge has been 
changed is outputted as shown in the process of a 
step 3507 and the procedure from the step 8504 is 
repeated. 

40 As described above, after the user has been 

made to confirm the remain, i.e., the informed con- 
tent, after the exchange for a new head cartridge, se- 
lection for initializing or changing the counted value is 
effected, whereby when the user has become aware 

45 of the error of the head cartridge exchange at a stage 
before the selection, the values of the counted values 
RMD11 and RCD11 are not initialized or changed and 
therefore, it becomes possible to restore the remain 
indication or the like to that before the exchange. 

50 Thus, even when the exchange of the head cartridge 
has been done erroneously, the ink remain in the pre- 
viously used head cartridge can be grasped accurate- 
ly- 

The present invention can assume the following 
55 other forms, besides the above-described embodi- 
ment. 
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(Second Embodiment) 

The above embodiment has been described with 
respect to the case of a head cartridge in which the 
recording head and the ink tank are formed integrally 
with each other, but the present invention can be like- 
wise applied to ink replenishment in the construction 
of a recording head in a form wherein an ink tank dis- 
crete from a recording head is replenished with ink. 
I.e.. a so-called permanent form. Figure 7 is a flow 
chart showing an example of the instruction proce- 
dure to the user when use is made of a recording head 
in the permanent form according to the present em- 
bodiment and the internal control sequence, and is 
similar to the procedure shown in Figure 5. 

(Third Embodiment) 

The present invention can also be applied to a 
case where the recording material is a recording me- 
dium such as recording paper or recording sheets. 
That is. the present invention can also be applied to 
a recording apparatus of a control type in which the 
recording apparatus is provided with a plurality of 
kinds of recording mediums by a self-contained cas- 
sette system or the like and the recording capacity, 
i.e., the number, of these recording mediums is con- 
trolled. 

Figure 8 is a flow chart showing an example of the 
instruction procedure to the user when the recording 
material in this embodiment is a recording medium 
and the internal control sequence. Figure 8 shows the 
sequence when the recording apparatus is provided 
with two kinds of recording mediums, i.e., A4 size and 
B4 size recording mediums. 

By the above-described construction, even if in a 
recording apparatus of a control type in which the re- 
cording apparatus is provided with a plurality of kinds 
of recording mediums by a self-contained cassette 
system or the like and the recording capacity, i.e., the 
number, of these recording mediums is controlled, the 
recording mediums are exchanged, the number of the 
recording mediums can be rightly controlled. 

(Fourth Embodiment) 

The present invention can also be applied to the 
exchange control of a waste ink tank for storing there- 
in waste ink as a recording material. The waste ink 
tank stores therein ink discharged from a recording 
head in an ink jet recording apparatus in the dis- 
charge recovering process of the recording head. Ac- 
cordingly, when the discharged ink is stored over a 
predetermined amount, the exchange of the waste ink 
tank becomes necessary so that the ink may not over- 
flow from the waste ink tank. The present embodi- 
ment relates to a recording apparatus in which, as in 
the above-described embodiments, the ink tank for 
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monochrome and the ink tank for color are indepen- 
dent waste ink tanks, and Figure 9 shows an example 
of the instruction procedure in such exchange control 
to the user and the internal control sequence. When 

5 in the discharge recovering process, the discharge of 
the ink is forcibly effected by the suction of a pump, 
the amount of discharged ink can be estimated by the 
frequency of driving of the pump. Also, when the head 
is driven to thereby discharge the ink therefrom and 

10 effect recovery, the amount of discharged ink can be 
estimated on the basis of the frequency of driving of 
the head. Thus, the frequency of driving of the pump 
or the frequency of driving of the head can be counted 
in conformity with the discharge recovering process 

15 to thereby estimate the amount of ink discharged into 
the waste ink tank. The principle of the processing 
procedure in Figure 9 is also similar to that of the pro- 
cedure shown in Figure 5 and therefore need not be 
described. 

20 By the above-described construction, the ex- 

change of the waste ink tank can be rightly controlled 
in the construction provided with waste ink tanks for 
monochrome and for color. 

25 (Fifth Embodiment) 

Also, in each of the above-described embodi- 
ments, one RAM area and one EEPROM are only pre- 
pared for each of a monochrome head cartridge and 

30 a color head cartridge in the recording apparatus and 
therefore, when use is made of a plurality of head car- 
tridges of the same kind or other head cartridges of 
the same kind already used several times than a new 
head cartridge, it is impossible to grasp an accurate 

35 remain in each individual head cartridge. However, in 
the case of an apparatus having a sufficient RAMEE- 
PROM area, by adopting a construction in which an 
RAM area and an EEPROM area are prepared for 
each individual head cartridge and the user selects a 

40 head cartridge to be used in the head cartridge ex- 
change process, it becomes possible to recognize an 
accurate remain even when a plurality of head car- 
tridges of the same kind or other head cartridges of 
the same kind than a new head cartridge are used 

45 many times while being exchanged. 

For example, items of head cartridge registration 
and discrimination are provided in a head cartridge 
exchange menu to thereby provide a construction in 
-which the user registers head cartridges and indi- 

50 cates the cartridge to be exchanged for during head 
cartridge exchange, and provide a construction in 
which the remain in the pertinent head cartridge is in- 
dicated in conformity therewith. Unregistered head 
cartridges are regarded as new cartridges. 

55 Figure 10 is a flow chart showing an example of 

the instruction procedure to the user and the internal 
control sequence during the use of a plurality of head 
cartridges in the fifth embodiment. 
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(Sixth Embodiment) 

In the above-described embodiments, MAX re- 
main corresponding to HMAX, i.e., the counted value, 
is intactly stored in RMDD and RCDD and is used as 5 
MAX remain, i.e., the informed content, but in some 
types of apparatuses, when a head cartridge is ex- 
changed, an exchange process is carried out and the 
remain decreases slightly. For example, in an ink jet 
recording apparatus, when a recording head is ex- io 
changed, for example, the process of "recording head 
exchange cleaning" is carried out. This is an operation 
of discharging or exhausting ink to bring the ink at the 
end of the discharge port of a new recording head into 
a stable state. Therefore, in an apparatus wherein an is 
operation of this kind is performed, the remain fluc- 
tuates in the case of highly accurate remain indication 
and a new head cartridge is mounted, and this gives 
rise to the doubt and dissatisfaction that in spite of the 
user himself not using the apparatus, the remain Is 20 
not MAX. To prevent such a problem from arising, the 
value equivalent to MDD and CDD corresponding to 
the MAX value in the remain indication, i.e., the in- 
formed content is defined in advance as the value of 
HMAX minus the amount of ink A consumed by the 25 
above-mentioned "recording head exchange clean- 
ing", whereby there can be made a control construc- 
tion in which the amount of ink consumed by the "re- 
cording head exchange cleaning" is not reflected in 
the informed content. 30 

Figure 11 is a flow chart showing the instruction 
procedure and the internal control sequence in the 
present embodiment. 

For example, in Figure 11, when the head car- 
tridge exchange sequence is terminated, a recording 35 
head exchange flag prepared in RAM 3104 is stood 
up (step S1002). Thereafter, recording head ex- 
change cleaning is effected, and when it is terminat- 
ed, the recording head exchange flag is cleared (step 
S1 004). If this recording head exchange flag is stand- 40 
ing, it will become possible to solve the above-noted 
problem if such control that will ignore the fluctuation 
of the remain in the operation during that time is ef- 
fected. 

45 

(Other Embodiments) 

Each of the above embodiments has been de- 
scribed with respect to the exchange control for a re- 
cording material, but even when a plurality of record- so 
ing materials are combined together, the present con- 
trol system can be independently carried out for each 
of those recording materials. 

Also, in the above-described embodiments, the 
system of indication to the indicating device is adopt- 55 
ed as the informing means, but in the case of an ap- 
paratus having means for converting informed con- 
tent into sound and means for generating sound, it be- 



comes possible to adopt a form in which the informed 
content is given in the form of sound. 

The present invention brings about an excellent 
effect particularly in a recording head and a recording 
apparatus head and a recording apparatus of a type, 
among the Inkjet recording types, which is provided 
with means generating heat energy as energy utilized 
to effect ink discharge (for example, an electro-ther- 
mal conversion member, a laser beam or the like) and 
in which a change in the state of ink is caused by the 
heat energy. This is because according to such a 
type, the high density and high minuteness of record- 
ing can be achieved. 

As regards its typical construction and principle, 
apparatuses using the basic principle disclosed, for 
example, U.S. Patents Nos. 4,723, 129 and 4,740,796 
are preferable. This system is applicable to both of the 
so-called on-demand type and continuous type, and 
particularly in the case of the on-demand type, it is ef- 
fective because at least one driving signal corre- 
sponding to recording information and providing a 
rapid temperature rise exceeding nuclear boiling is 
applied to an electro-thermal conversion member dis- 
posed correspondingly to a sheet or a liquid path re- 
taining liquid (ink) therein, whereby heat energy is 
created in the electro-thermal conversion member 
and film boiling is created in the heat-acting surface 
of a recording head with a result that a bubble in the 
liquid (ink) corresponding at one to one to this driving 
signal can be formed. By the growth and contraction 
of this bubble, the liquid (ink) is discharged through a 
discharge opening to thereby form at least one drop. 
If this driving signal is made into a pulse-like shape, 
the growth and contraction of the bubble will take 
place appropriately on the spot and therefore, the dis- 
charge of the liquid (ink) particularly excellent in re- 
sponsiveness can be accomplished, and this is more 
preferable. Suitable as this pulse-shaped driving sig- 
nal is the signal as described in U.S. Patents Nos. 
4,463,359 and 4,345,262. The adoption of the condi- 
tions described in U.S. Patent No. 4,31 3, 1 24 covering 
an invention relating to the temperature rise rate of 
the above-mentioned heat-acting surface could ac- 
complish more excellent recording. 

As the construction of the recording head, be- 
sides the construction comprising a combination of a 
discharge port, a liquid path and an electro-thermal 
conversion member (a straight liquid flow path or a 
right-angled liquid path) as disclosed in each of the 
above-mentioned patents, the construction using 
U.S. Patents Nos. 4,558,333 and 4,459,600 which 
disclose a construction in which the heat-acting sur- 
face is disposed in a bent area is also covered by the 
present invention. In addition, the present invention is 
also effective when adoption is made of a construc- 
tion trnsed on Japanese Laid-Open Patent Applica- 
tion No. 59-1 23670 which discloses a construction in 
wnich 3 slit common to a plurality of electro-thermal 
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conversion members is used as the discharge portion 
of the electro-thermal conversion members or Japa- 
nese Laid-open Patent Application No. 59-138461 
which discloses a construction in which an opening 
for absorbing the pressure wave of heat energy cor- 
responds to a discharge portion. This is because 
whatever may be the form of the recording head, ac- 
cording to the present invention, recording becomes 
capable of being effected reliably and efficiently. 

Further, the present invention can also be effec- 
tively applied to a recording head of the full line type 
having a length corresponding to the maximum width 
of recording mediums on which the recording appara- 
tus can record. Such a recording head may adopt any 
of a construction which satisfies that length by a com- 
bination of a plurality of recording heads and a con- 
struction as a single recording head formed as a unit. 

in addition, the present invention is also effective 
when use is made of a recording head of the serial 
type as described above, or a recording head fixed to 
the apparatus body, or a recording head of the ex- 
changeable chip type becoming capable of being 
electrically connected to and being supplied with ink 
from the apparatus body by being mounted on the ap- 
paratus body, or a recording head of the cartridge 
type in which an ink tank is provided integrally with the 
recording head itself. 

Also, as the construction of the recording appa- 
ratus of the present invention, the addition of dis- 
charge recovery means for the recording head, pre- 
liminary auxiliary means, etc. could more stabilize 
the effect of the present invention, and this is prefer- 
able. Specifically mentioning these, mention can be 
made of capping means for the recording head, clean- 
ing means, pressing or sucking means, pre-heating 
means using an electro-thermal conversion member 
or a heating element discrete therefrom or a combin- 
ation of these to effect heating, and preliminary dis- 
charge means for effecting discharge discrete from 
recording. 

Also, as regards the kind or number of the carried 
recording heads, use may be made of a single record- 
ing head corresponding, for example, to monochro- 
matic ink. or a plurality of recording heads corre- 
sponding to a plurality of inks differing in recording 
color or density. That is. for example, the recording 
mode of the recording apparatus is not emitted to the 
recording mode of a main current color such as black, 
but use may be made of a recording head constructed 
as a unit or a combination of a plurality of recording 
heads, and the present invention is also very effec- 
tive for an apparatus provided with at least one of re- 
cording modes of plural different colors or full color by 
mixed colors. 

Further, In the above-described embodiments of 
the present invention, the ink has been described as 
liquid, but use may be made of ink which solidifies at 
room temperature or below and softens or liquefies at 



room temperature, or ink which assumes a liquid state 
when a recording signal in use is imparted thereto, 
because in the ink jet systems, it is usual to temper- 
ature-control ink itself within a range of 30°C to 70^C 
5 to thereby temperature-control the ink so that the vis- 
cosity of the ink may be within a stable discharge 
range. In addition, in order to cause the temperature 
rise by heat energy to be used as energy for the state 
change from the solid state of ink to the liquid state 
10 to thereby positively prevent the temperature rise, or 
to present the evaporation of the ink. use may be 
made of ink which solidifies when left as it is and is 
liquefied by heating. In any case, the present inven- 
tion is also applicable when use is made of ink of the 
15 nature which is liquefied only by the imparting of heat 
energy thereto, such as ink which is liquefied by the 
imparting of heat energy conforming to a recording 
signal and is discharged as liquid ink, or ink which al- 
ready begins to solidify at a point of time whereat it 
20 arrives at a recording medium. The ink in such a case 
may be in such a form as described in Japanese Laid- 
Open Patent Application No. 54-56847 or Japanese 
Laid-open Patent Application No. 60-71260 wherein 
the ink is held as liquid or a solid in porous sheet re- 
25 cesses or through-holes and is opposed to an electro- 
thermal conversion member, in the present invention, 
what is most effective for each of the above- 
described inks is that which executes the above- 
described film boiling system. 
30 Furthermore, the forms of the ink jet recording 

apparatus of the present invention may be a form 
used as the Image output terminal of an information 
processing apparatus such as a computer, the form 
of a copying apparatus combined with a reader or the 
35 like, and the form of a facsimile apparatus having the 
signal transmitting and receiving functions. 

As is apparent from the foregoing description, ac- 
cording to the present invention, when recording ma- 
terial holding means such as a head cartridge has 
40 been exchanged, the memory content regarding the 
amount of the recording material held by the thitherto 
used recording material holding means is not imme- 
diately changed, but is changed in accordance with 
the amount of recording material in new holding 
45 means only when the user becomes aware of errone- 
ous mounting by informed content and the input after 
the confirmation of the mounting of right holding 
means Is done. 

As a result, even when the mounting of a wrong 
50 cartridge or the like has been done, it becomes pos- 
sible to confirm the remain of a recording matenal 
such as ink until then. 



55 Claims 

1. A recording apparatus for effecting recording by 
the use of recording means, comprising: 
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recording material holding means holding 
therein a recording material to be consumed by 
recording in said recording apparatus and remov- 
ably mounted in said recording apparatus; 

detecting means for detecting the amount 5 
of the recording material held in said recording 
material holding means mounted in said record- 
ing apparatus; 

memory means for memorizing the 
amount of the recording material detected by said io 
detecting means; 

input means for enabling a user to effect 
predetermined inputting; and 

changing means for changing the content 
of said memory means in conformity with the is 
amount of the recording material held in said re- 
cording material holding means after the prede- 
termined inputting has been effected by said in- 
put means when said recording material holding 
means has been mounted in said recording appa- 20 
ratus. 

2. A recording apparatus according to Claim 1, fur- 
ther comprising informing means for informing 

the user of the amount of the recording material 25 
held in said recording material holding means, 
said informing means being effective to inform 
the user of the amount of the held recording ma- 
terial when said recording material holding means 
is mounted, and to inform the user of the amount 30 
memorized by said memory means after the pre- 
determined inputting has been effected by said 
input means. 

3. A recording apparatus according to Claim 1. fur- 35 
ther comprising used amount detecting means for 
detecting the used amount of the recording ma- 
terial held in said recording material holding 
means mounted in said recording apparatus, said 
detecting means being effective to detect the 40 
amount held in said recording material holding 
means on the basis of the used amount detected 

by said used amount detecting means. 

4. A recording apparatus according to Claim 1, 45 
wherein said recording material is a toner to be 
stuck onto a recording medium by said recording 
means. 

5. A recording apparatus according to Claim 1. so 
wherein said recording materia! is a recording 
medium on which recording is to be effected by 

said recording means. 

S. A recording apparatus according to Claim 1, 55 
wherein said recording material is comprised of a 
plurality of recording materials. 



7. A recording apparatus according to Claim 1, 
wherein said recording means is an ink jet record- 
ing head provided with discharging means for dis- 
charging ink. 

8. A recording apparatus according to Claim 7, 
wherein said recording material holding means is 
ink holding means holding ink therein and supply- 
ing the ink to said recording head, 

9. A recording apparatus according to Claim 8, 
wherein said recording means comprises the Ink 
jet recording head and the recording material 
holding means formed integrally with each other. 

10. A recording apparatus according to Claim 7, 
wherein said recording material holding means is 
waste ink holding means for holding therein ink 
discharged from said ink jet recording head as ink 
not used for recording. 

11. A recording apparatus according to Claim 7. 
wherein said discharging means is a heat gener- 
ating element for applying heat energy to the ink, 
and creates a bubble in the ink by said heat en- 
ergy and discharges the ink on the basis of the 
creation of said bubble. 

12. A method of controHing the remain of a recording 
material in a recording apparatus provided with 
recording means for effecting recording, and re- 
cording materia! holding means holding therein 
the recording material to be consumed by record- 
ing and removably provided, comprising the 
steps of: 

pressing a user for the removal of said re- 
cording material holding means; and 

renewing information about the amount of 
the recording material remaining in said recording 
material holding means when after the removal of 
said recording material holding means, new re- 
cording material holding means is mounted and 
predetermined inputting by the user has been ef- 
fected. 

13. Amethod according to Claim 12. further compris- 
ing the steps of: 

indicating the amount of the recording ma- 
terial remaining in said recording material holding 
means; and 

clearing the information about the amount 
of the recording material remaining in said record- 
ing material holding means which is used for the 
indication at said indicating step when said re- 
cording rnaterial holding means has been re- 
moved. 

14. A metfiod according to Claim 12. wherein when 
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there are instructions for interruption from the 
user at the series of steps regarding the control 
of the remain, the renewal of the information of 
the amount of the recording material remalnmg m 
said recording material holding means is not ef- 
fected. 

15. Amethod according to Claim 12. wherein said re- 
cording material is ink to be stuck onto a record- 
ing medium by said recording means. 

16 Amethod according to Claim 12. wherein said re- 
cording material is a toner to be stuck onto a re- 
cording medium by said recording means. 

17. Amethod according to Oaim 12. wherein said re- 
cording material is a recording medium on which 
recording is to be effected by said recording 

means. 

18. Amethod according to Claim 12. wherein said re- 
cording material is comprised of a plurality of re- 
cording materials. 

19. Amethod according to Claim 12. wherein said re- 
cording means is an inkjet recording head provid- 
ed with discharging means for discharging ink. 

20. Amethod according to Claim 19. wherein said re- 
cording material holding means is ink holding 

- - means holding ink therein and supplying the ink 
to said recording head. 

21 A method according to Claim 20. wherein said re- 
' cording means comprises the ink jet recording 
head and the recording material holding means 
formed integrally with each other. 

22. A method according to Claim 1 9. wherein said re- 
cording material holding means is waste ink hold- 
ing means for holding therein ink discharged from 
said ink jet recording head as ink not used for re- 
cording. 

23. A method according to Claim 19. wherein said 
discharging means is a heat generating element 
for applying heat energy to the ink. and creates a 
bubble in the ink by said heat energy and dis- 
charges the ink on the basis of the creation of 
said bubble. 

24. A recording apparatus or method in which means 
indicating the amount of recording matenal .n a 
recording material holding means is reset or ad- 
justed after input by a user; for example after the 
user changes or replaces the holding means and 
inputs information regarding the change or re- 
placement of the holding means, for example m- 



formation verifying the type of change or replace- 
ment of the holding means. 
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(54) Recording apparatus 

(57) In a recording apparatus using a plurality of 
kinds of head cartridges (1) each comprising an ink jet 
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called on to confirm whether the newly mounted head 
cartridge (1) is a right one, and the initialization of the 
data regarding the remain of ink is effected when the 
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